C data from angiosperm and gymnosperm evergreen species growing under different climates worldwide to relate average seasonal changes in environmental parameters to average seasonal changes in the δ 
where Δδ
13
C CO2 , ΔP, ΔT, and Δc a are the average, seasonal changes in δ 13 C CO2 , precipitation, temperature, and carbon dioxide concentration, respectively. A, B, C, and D are constant scalars, d is the distance in degrees latitude from the equator (a proxy for changes in seasonal light levels), and ΔY represents seasonal changes post-photosynthetic physiological processes. Seasonal changes in precipitation and temperature were defined as follows:
where subscripts 1 and 2 indicate the 6-month period (May through October or November through April) during which the maximum and minimum δ 13 C values occur, respectively. For northern hemisphere sites, Δδ 13 C CO2 can be calculated using data from Keeling et al. (2001) such that:
where L is latitude. Optimization of Equation 1 showed that Δδ 
Stable Carbon Isotope Analysis

Bulk δ
13
C values were measured via online combustion using a Eurovector automated elemental analyzer (Eurovector Inc, Milan, Italy) coupled to an Isoprime isotope ratio mass spectrometer (Isoprime, Ltd, Cheadle Hulme, UK); all samples were introduced to the combustion system in pure tin capsules. Our choice to measure δ 13 C in bulk wood is consistent with several published examples that prefer bulk wood in order to expedite high-resolution sampling (Schulze et al., 2004) and reduce bias (Walia et al., 2010) . All isotope data used to develop our seasonal precipitation model (Schubert and Jahren, 2011 ) represent δ 13 C determinations in bulk wood, except for one study that reported holocellulose, one on α-cellulose, and one that measured both bulk wood and cellulose. Multiple studies have demonstrated that there is a consistent isotopic offset between bulk wood and cellulose fractions and therefore a similar intra-ring δ 13 C pattern (Leavitt and Long, 1991; Pons and Helle, 2011; Verheyden et al., 2005) , including for fossil wood (compare Fig 2B and 2C within Jahren and Sternberg, 2008) . Isotopic values are reported in δ-notation (‰) against Vienna standards (VPDB). Analytical uncertainty associated with each measurement was <0.1 ‰. Each δ 13 C value determined from samples G13, A15A16, and MB represents the average of three replicate capsules; the average isotopic variability of replicate capsules was  0.08‰. Each δ 13 C value determined from samples CMNPB4720 and CMNPB4723 represents a single measurement.
Age of the Stenkul Fiord Wood Samples
We estimate the age of the fossil wood samples from the Margaret Formation at Stenkul Fiord, southern Ellesmere Island, Nunavut based primarily upon the composition of the vertebrate fauna that includes mammals and several taxa of turtle, and to a lesser extent the palynology and a preliminary radiometric date. The terrestrial fossil-bearing sediments of the Margaret Formation comprise inter-bedded sandstone, mudstone, and coal that are interpreted to represent a lush proximal delta front to delta plain environment with abundant channels and coal swamps (Miall, 1986) .
Sample MB was collected from a sandy unit (Fig. DR2 ) in western exposures of the Margaret Formation (Eureka Sound Group) along the southern shore of Stenkul Fiord (77 o N) that also produced fossils of the hippo-like Coryphodon, perissodactyls (including tapiroids), and the turtle taxa Echmatemys, Hadrianus, and Emydidae (pond turtles). The vertebrate taxa suggest an age of Early Eocene (Wasatchian North American Land Mammal 'Age') that is corroborated by pollen floras (Harrington et al., 2011) . As additional age control, a zircon recovered from volcanic ash located at the base of the stratigraphic sections on the southern shore of Stenkul Fiord yielded preliminary dates by SHRIMP analysis of 52.6 ± 1.9 Ma (Reinhardt et al., 2010) .
The other two samples -G13 and A15A16 -were recovered from exposures of the Eureka Sound Group along the eastern shore of Stenkul Fiord (Fig. DR3) . Although vertebrate fossils are rare in this section, there is some evidence for an early Eocene age. Specifically, a fossil of a perissodactyl was recovered from approximately the same stratigraphic level as A15A16. Perissodactyls first appeared in North America at the onset of the Eocene (Bowen et al., 2002) . However, wood sample G13 comes from a stratigraphic level that is below this and consequently its age may be early Eocene or potentially latest Paleocene. Fossils of trionychine (soft-shelled) turtle and the alligator Allognathosuchus occur throughout the section at Stenkul Fiord, but are not temporally diagnostic.
Muskox River Age Model
The wood samples from the Muskox River site on northern Banks Island, Northwest Territories (~74˚N) were collected from the Cyclic Member of the Eureka Sound Formation. The Cyclic Member comprises coarsening-upward cycles of shale, silt, unconsolidated sand, paleosol, and lignitic coal, interpreted as a deltaic sequence (Miall, 1979) (Fig. DR4) , and the trees probably grew on delta lobes. On the basis of palynology, the Muskox River site is Eocene in age, and probably Early Eocene. Specifically, the presence of Platycarya [reported by Hopkins (1974) in Miall (1979) ] in a pollen sample collected from GSC loc. C-26412 at the Muskox River site suggests an Early Eocene age, although this occurrence needs to be verified through analysis of new pollen samples (collected in 2010) that are underway (A.R. Sweet, pers. comm., 2011). Although of limited biostratigraphic utility, the fossil vertebrates known from northern Banks Island support the pollen-based Eocene age estimate. Specifically, rare fossil turtle shell fragments collected by JJE in 2004 at nearby Eames River (north of the Muskox River site, and mapped by (Miall, 1979) as Eocene in age) and identified by J.H. Hutchison (UCMP Berkeley) are referred to Emydidae (pond turtles), a family that appeared in midlatitude North America in the early Wasatchian [Wa1; (Holroyd et al., 2001; Hutchison, 1998) ]. Further, isolated sharks' teeth referred to the genus Physogaleus (Carcharhinidae; extinct relative of today's sharpnose sharks) are known from the Muskox River site (Padilla, 2008) , a genus documented only from Eocene-aged strata elsewhere (Cappetta, 1987; Rana et al., 2006; Takeshi et al., 2006) , while thousands of sharks' teeth referred to Striatolamia (Odontaspididae; sand tigers) are known from both the Muskox River and Eames River sites, and this genus has a Paleocene-Eocene distribution (Padilla, 2008) .
Significance of Evergreen Wood
Although deciduous flora dominated Arctic environments during parts of the Eocene (Jahren, 2007; Jahren and Sternberg, 2008) , evergreen cones and leaves (Kotyk et al., 2003) and pollen (e.g., Harrington et al., 2011) have been identified. Our samples, however, mark the first examples of evergreen wood from the Eocene Arctic. Earlier studies claimed to have identified Picea wood (evergreen), however, reanalysis of the wood indicated the samples were actually Larix (deciduous) (Jagels et al., 2001) . The presence of evergreen wood, although relatively rare, should not be surprising given the observations made by Royer et al. (2003 Royer et al. ( , 2005 that from a carbon loss perspective, under extreme photoperiod deciduous strategies do not confer an advantage over evergreens. In addition, evergreen foliage may have provided a winter food source for large, non-migratory mammals (Eberle et al., 2009) . (Miall, 1979) . Samples CMNPB4720 and CMNPB4723 were collected from the "Upper Fossil Forest" layers.
